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Title 

Method and device for fluid transfer in an infusion system. 

5 

Technical field 

The present Invention relates to a fluid transfer device for use in an infusion systenn, 
which device exhibits a first end, a second end opposite to the first end, the second 
end being designed and arranged for coupling to an injection port of the Infusion 

10 system, wherein the fluid transfer device Includes at least a first member, a hollow 
needle attached to the first member, and a second member which is telescoplcally 
displaceable in relation to the first member in a way allowing the hollow needle to 
penetrate a flexible barrier member sealing the injection port in order to create a 
fluid passage from the first end via the injection port into the infusion system. The 

15 present invention also relates to a drug bottle for use with the fluid transfer device, 
and a method for fluid transfer which utilises the fluid transfer device. 

Background of the invention 

A serious problem in connection with drug preparation, drug administration and other 
20 similar handling is the risk that medical and pharmacological staff are exposed to 
drugs or solvents which might escape into the ambient air. This problem is 
particularly serious when cytotoxins, antiviral drugs, antibiotics and 
radiopharmaceuticals are concerned. 

25 For this reason, there has been a need of safer systems for handling and 
administrating drugs and other medical substances. 

Accordingly, U.S. Patent No. 4,564,054 (Gustavsson) discloses a fluid transfer device 
for transferring a substance from one vessel to another vessel while avoiding leakage 

30 of liquid and gas contaminants. The disclosed device comprises a first member 
designed as a hollow sleeve and having a piercing member provided with a 
passageway. The piercing member Is attached to the first member which has a first 
barrier member at one end just opposite the tip of the piercing member. Thereby, 
the pierdng member can be passed and retracted through the first barrier member 

35 which seals one end of the first member. The fluid transfer device further comprises a 
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second member which is attached to or attachable to one of the vessels or to means 
arranged to communicate therewith. The second member has a second barrier 
member, and mating connection means arranged on the first and second members 
for providing a releasable locking of the members with respect to each other. The 
5 barrier members are liquid and gas-proof sealing members which seal tightly after 
penetration and retraction of the piercing member and prevent leal<age of liquid as 
well as gas contaminants. In the connected position of the first and second members, 
the barrier members are located in such a way with respect to each other that the 
piercing member can be passed therethrough. 

10 

According to US 4,564,054, the above-mentioned piercing member Is a needle 
arranged for puncturing the first and the second barrier members, wherein the end 
opposite to the one end of the first member has means for sealingly receiving or 
being permanently attached to an injection syringe or the like for withdrawing and/or 
15 adding substance to the vessel attached to the second member. When attached to 
the first member, the injection syringe or the like communicates with the passageway 
of the needle, so that in the retracted position the needle Is hermetically enclosed in 
the first member having the injection syringe or the like connected thereto. 

20 The International patent publication No. WO 99/27886 (Fowles et. al) discloses a 
connector device intended for establishing fluid communication between a first 
container and a second container. The connector device comprises a first sleeve 
member having a first and a second end, wherein the first sleeve member has a first 
attaching member at the first end which is adapted to attach to the first container. 

25 The connector device further comprises a second sleeve member which has a first 
end and a second end. Thereby, the second sleeve member is associated to the first 
sleeve member and movable with respect thereto from an inactivated position to an 
activated position, wherein the second sleeve member has a second attaching 
member at the second end adapted to attach the second sleeve member to the 

30 second container. According to WO 99/27886, the connector device further comprises 
a first and second piercing member projecting from one of the first and second sleeve 
members for providing a fluid flow path from the first container to the second 
container, and means for Independently hermetically sealing the first and second 
members. 

35 

Furthermore, U.S. Patent No. 6,258,078 Bl discloses a iuer connector which 
facilitates connection of a hypodermic syringe to the vial, comprising a Iuer 
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connectable to a syringe and which extends to a sharpened end capable of being 
driven through a puncturable vial closure to thereby puncture the closure, a luer 
support mountable on a vial, and which initially supports the luer in a first position in 
which the sharpened end of the conduit is pointed towards the closure, and a luer 
5 driver such that movement of the driver relative to the support causes the luer to be 
driven so that the sharpened end punctures the closure and enters the vial. 

When performing infusion, It is often necessary to inject a drug or other medical 
substance Into the infusion fluid inside an Infusion bag or other infusion fluid 
10 container. This Is often done by means of penetrating a septum or other fluid barrier 
of an injection port on the Infusion bag or on the infusion fluid line with a needle of a 
syringe filled with the medical fluid In question. 

However, it has been found that the use of a regular syringe or other devices 
15 according to prior art, when Injecting hazardous substances such as cytotoxins into 
an infusion bag or infusion fluid line, might cause pollution of the working 
enyiipnment because of leakage, something which of course is unacceptable. For this 
reason, there is a need of an improved device which eliminates the risk that 
potentially health-hazardous substances escape into the ambient air or working 
20 environment when injecting a drug or another medical substance into an infusion 
system, and which device safely can be disconnected from the infusion system after 
having performed the Injection. 

Summary of the Invention 

25 Accordingly, a first object of the present invention is to provide a simple, reliable and 
safe fluid transfer device for use when injecting a medical substance Into an Infusion 
system, which device eliminates the risk that hazardous substances escape Into the 
environment. 

30 In accordance with claim 1, this first object is achieved by means of fluid transfer 
device exhibiting a first end and a second end opposite to the first end, wherein the 
second end Is designed and arranged for coupling to an Injection port of the infusion 
system. The fluid transfer device includes at least a first member, a hollow needle 
attached to the first member, and a second member which is telescoplcally 

35 displaceable In relation to the first member in a way allowing the hollow needle to 
penetrate a fiexible barrier member sealing the injection port in order to create a 
fluid passage from the first end via the injection port into the infusion system. The 
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first end exhibits a connecting portion for attachment to a drug bottle containing a 
fixed dose of a medical substance, wherein the second end exhibits a flexible 
membrane Intended to be pressed against the flexible barrier member of the injection 
port with a pressure sufficient in order to create a double-membrane sealing around 
5 the hollow needle when creating the fluid passage into the infusion system. 

A second object of the present Invention Is to provide a drug bottle for use with the 
fluid transfer device according to the Invention. 

10 In accordance with claim 18, this second object Is achieved by means of a drug bottle 
which contains a fixed dose of a medical substance, and which is intended for 
attachment to the fluid transfer device according to the invention. 

A third object of the present invention is to provide a method for fluid transfer in an 
15 infusion system which utilises the fluid transfer device according to the invention. 

In accordance with claim 25, the method includes to use a fluid transfer device to 
inject a medical substance into the infusion system via an Injection port sealed by a 
flexible barrier member. Thereby, the fluid transfer device includes at least a first 

20 member, a hollow needle attached to the first member, and a second member which 
Is teiescopically displaceable in relation to the first member. The method includes to 
provide the fluid transfer device having a first end, and a second, opposite end 
exhibiting a flexible membrane, to provide a drug bottle containing a fixed dose of 
the medical substance, to attach the first end to the drug bottle, and to couple the 

25 second end to the Injection port while pressing the flexible membrane against the 
flexible barrier member with a pressure sufficient for creating a double-membrane 
sealing. The method further includes to create a fluid passage from the first end to 
the infusion system by means of teiescopically displacing the first end In a direction 
towards the second end In order to get the hollow needle to penetrate the flexible 

30 membrane and the flexible barrier member while being surrounded by the double- 
membrane sealing, and to transfer the fixed dose from the drug bottle Into the 
Infusion system by means of creating and subsequently releasing a positive pressure 
inside the drug bottle. 

35 Further objects of the present Invention will become evident from the following 
description, and the features enabling these further objects to be achieved are listed 
in the dependent claims. 
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Brief description of drawings 

In the following, the present Invention will be described in greater detail with 
reference to the attached drawings. In which 

5 

Fig. 1 is a schematic illustration of a portion of an infusion system in which a fluid 
transfer device according to the present Invention Is utilised; 

Rg. 2 is a schematic perspective view of a fluid transfer device according to a first, 
10 preferred embodiment of the invention; 

Rg. 3 is an exploded view of the fluid transfer device in Rg. 2; 

Rg. 4 shows the interior of the fluid transfer device In Rg. 2; 

15 

Fig. 5 is a schematic perspective view of a fluid transfer device according to a second 
_ embodiment of the Invention; _ 

Fig. 6 shows a drug bottle according to a first embodiment of the invention. Intended 
20 for use with the fluid transfer device in Fig. 2; 

Fig. 7 shows a drug bottle according to a second embodiment of the invention, 
intended for use with the fluid transfer device in Rg. 5; 

25 Fig. 8 shows the drug bottle in Fig. 6 permanently attached to a separate connecting 
portion which exhibits a Luer-lock connector for attachment to the fluid transfer 
device in Rg. 5 by means of a Luer-Iock coupling; 

Rg. 9 shows the drug bottle in Fig. 6 permanently attached to a separate connecting 
30 portion of a fluid transfer device according to an alternative embodiment of the 
Invention; 

Rg. 10 Is a schematic Illustration of a portion of an infusion system In which a fluid 
transfer device according an alternative embodiment of the invention is utilised; and 

35 

Rg. 11 shows the fluid transfer device of Fig. 5 and the drug bottle of Rg. 7 when 
coupled to a spike device of an alternative infusion system. 
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Detailed description of preferred embodiments 

In the following, a preferred embodiment and a number of alternative embodiments 
of a fluid transfer device according to the invention will be described in greater detail 
5 with reference to the attached Figs. 1-11. 

The fluid transfer device 100; 200 according to the invention is Intended for use in an 
infusion system and exhibits a first end 101; 201 and a second end 102; 202 
opposite to the first end, wherein the second end 102; 202 is designed and arranged 
10 for coupling to an injection port 103; 203 of the infusion system 104; 204. 

The fluid transfer device 100; 200 includes at least a first member 105; 205, a hollow 
needle 106; 206 attached to the first member, and a second member 107; 207 which 
is teiescopicaliy displaceabie in relation to the first member 105; 205 in a way 
15 allowing the hollow needle 106; 206 to penetrate a flexible barrier member 108; 208 
sealing the injection port 103; 203 in order to create a fluid passage from the first 
end 101; 201 via the injection port 103; 203 Into the Infusion system 104; 204. 

According to the Invention, the first end 101; 201 exhibits a connecting portion 109; 
20 209; 309; 409 for attachment to a drug bottle 110; 210 containing a fixed dose D of 
a medical substance. The expression '^xed dose" should be understood as a 
predetermined quantity of the medical substance in question, which quantity has 
been adapted to the patient in question and which quantity is to be transferred in Its 
entirety into the Infusion system. 

25 

Furthermore, according to the invention, the second end 102; 202 exhibits a flexible 
membrane 111; 211 intended to be pressed against the flexible barrier member 108; 
208 of the Injection port 103; 203 with a pressure sufficient in order to create a 
double-membrane sealing 108, 111; 108, 211; 208, 211 around the hollow needle 
30 106; 206 when creating the fluid passage into the infusion system 104; 204. 

In a preferred embodiment of the fluid transfer device according to the invention, the 
flexible membrane 111; 211 is made of a polymer material exhibiting a yield point 
when subjected to the pressure, wherein the second end 102; 202 is designed and 
35 arranged for interacting with the injection port 103; 203 in order to increase the 
pressure above the yield point. This ensures that a leakage-proof sealing can be 
achieved. Even more advantageously, the flexible membrane. Ill; 211 and the 
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flexible barrier member 108; 208 are made of identical or similar materials whlcfi 
reach their yield points at the same pressure level. 

Advantageously, the second end 102; 202 of the fluid transfer device is designed and 
5 arranged for creating the double-membrane sealing 108, 111; 108, 211 when the 
injection port 103 is provided on a flexible infusion bag 112 of the infusion system 
104, Alternatively, the second end is designed and arranged for creating the double- 
membrane sealing when the injection port Is provided on an infusion fluid line of the 
infusion system, or when the injection port has been connected to a separate splice 
0 device SP exhibiting the flexible barrier member 208. Preferably, the second' end Is 
designed and arranged for ail these cases. 

In the preferred embodiment, the second end 102; 202 is designed and arranged for 
creating a double-membrane bayonet coupling with the injection port 103. Double- 
5 membrane bayonet couplings are known perse from the above-discussed U.S. Patent 
No. 4,564,054. 

In a first, preferred embodiment of the invention, as illustrated In Figs. 1-4 and 8, the 
connecting portion 109; 309 exhibits at least one loci<ing member 113; 313 for 
^0 grasping a bottle neck 114 of the drug bottle 110 in order to create a permanent 
attachment, wherein the connecting portion 109; 309 further exhibits a hollow 
piercing member 115 for penetrating a bottle cap 116 of the drug bottle 110 In order 
to extend the fluid passage into the drug bottle. This embodiment is particularly 
useful for drug bottles/vials of the type illustrated in flg. 6. 

15 

In the first embodiment of the Invention, as Illustrated In Fig. 4, the connecting 
portion 109 exhibits a hollow piercing member 115 for penetrating a bottle cap 116 
of the drug bottle 110 (Fig. 6) in order to extend the fluid passage into the drug 
bottle. In this embodiment, as indicated In Fig. 4, neighbouring ends of the hollow 
JO piercing member 115 and the hollow needle 106 are designed and arranged in a way 
allowing fluid communication through the hollow piercing member 115 Into the hollow 
needle 106. 

In an alternative embodiment (not shown in the drawings), the connecting portion 
$5 exhibits a hollow piercing member for penetrating a bottle cap of the drug bottle in 
order to extend the fluid passage into the drug bottle, wherein the hollow piercing 
member is constituted of a sharpened end of the hollow needle being exposed at the 
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first end of the fluid transfer device. Accordingly, the components 106 and 115 in the 
embodiment shown In Fig. 4 could be replaced by a single hollow needle with two 
sharpened opposite ends. 

5 In a second embodiment of the fluid transfer device according to the invention, 
illustrated In Figs. 5 and 7, the connecting portion 209 exhibits a first coupling 
member 213 for engaging a second coupling member 217 provided on a bottle cap 
216 of the drug bottle 210 in order to create the attachment by means of a Luer-lock 
coupling, Luer-lock couplings are well known per se, but for other uses. 

10 

In the second embodiment, the connecting portion 209 preferably exhibits a first 
coupling member 213 for attachment to a second coupling member 217 provided on 
a bottle cap 216 of the drug bottle 210, wherein a fluid barrier member 218 is 
provided in a duct 219 extending between an interior D of the drug bottle 210 and 
15 the second coupling member 217 and the fluid barrier member 218 can be ruptured 
by means of an external force in order to extend the fluid passage Into the drug 
bottle 210. Accordingly, in the second embodiment, the breakable fluid barrier 
member 218 provides the function of the piercing member 115 penetrating the bottle 
cap 116 of the drug bottle in the first embodiment. 

20 

In the second embodiment, as illustrated in Figs. 5 and 7, the connecting portion 209 
advantageously exhibits a first coupling member 213 for attachment to a second 
coupling member 217 which is permanently attached to the drug bottle 210 at least 
partly by means of an annular capsule member 220. However, It is also conceivable 
25 that the second coupling member is attached to the drug bottle In another suitable 
way. 

In the second embodiment, the connecting portion preferably exhibits a female Luer- 
lock connector 221 for attachment to a male Luer-lock connector 222 provided on the 
30 drug bottle 210 or, alternatively, the connecting portion exhibits a male Luer-lock 
connector for attachment to a female Luer-lock connector provided on the drug 
bottle. 

In the first, preferred embodiment of the fluid transfer device according to the 
35 invention, as illustrated in Rgs. 2-4, the connecting portion is a separate 
component 109 which has been attached to the first member 105 before the 
permanent attachment to the drug botUe 110. 



1 
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In a particularly advantageous embodiment, the connecting portion is an integrated 
part 209 of tine first member 205, e.g. as illustrated in Figs. 5 and 7. Alternatively, 
components 105 and 109 In Fig. 3 could be replaced by a single component Instead. 

5 

In another alternative embodiment, as illustrated by Figs 5 and 8 together, the 
connecting portion is a separate component 309 which exhibits a Luer-lock connector 
323 for attachment to the first member 205 by means of a Luer-loci< coupling 221, 
323. This embodiment malces it possible to utilise the same type of fluid transfer 
I'O device 200 with different drug bottles, e.g. the two types illustrated in Figs. 6 and 7. 

In still another aitematlve embodiment, as illustrated in Figs 9 and 10 together, the 
connecting portion is a separate component 409 which exhibits a Luer-locl< connector 
423 for attachment to the first member by means of a Luer-locl< coupling 221, 423. 
15 In this embodiment, the connecting portion further exhibits at least one loclcing 
member 413 for grasping a bottle neck of the drug bottle 110 in order to create a 
permanent attachment, and a hollow piercing member 415 for penetrating a bottle 
cap of the drug bottle 110 in order to extend the fluid passage into the drug bottle. 

20 In the following, a preferred embodiment and a number of alternative embodiments 
of a drug bottle according to the invention will be described with particular reference 
to Rgs. 6-9. 

The drug bottle 110; 210 according to the invention contains a fixed dose D of a 
25 medical substance, wlierein the drug bottle 110; 210 Is Intended for attachment to a 
fluid transfer device 100; 200 according to the Invention. 

In a first advantageous embodiment. Illustrated In Fig. 6, the drug bottle 110 exhibits 
a bottle neck 114 intended to be grasped by at least one locking member 113 of the 
30 connecting portion 109 in order to create a permanent attachment. Preferably, as 
indicated In Rgs. 8 and 9, the drug bottle 110 exhibits a bottle cap 116 intended to 
be pierced by a piercing member 115; 315 being part of the fluid transfer device 
according to the invention. 

35 In a second, preferred embodiment of the drug bottle according to the invention. 
Illustrated in Rg. 7, the drug bottle 210 is sealed by a bottle cap 216 exhibiting a 
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second coupling member 217. Intended to be attached to a first coupling member 213 
of the connecting portion 209. 

In a particularly preferred embodiment, as Illustrated in Fig. 7, the drug bottle 210 is 
5 sealed by a bottle cap 216 exhibiting a second coupling member 217, wherein a fluid 
barrier member 218 is provided in a duct 219 extending between an interior D of said 
drug bottle 210 and the second coupling member 214, which fluid barrier member 
218 can be ruptured by means of an external force in order to open the duct 219. 
Breakable fluid barrier members are known per se, but for other uses, and can be 
10 designed In any suitable way and from any suitable material as long as the barrier Is 
capable of performing the desired function. 

As Illustrated in Fig. 9, It is also conceivable with embodiments where the breakable 
fluid barrier member is replaced or assisted by a suitable clamping member C. The 
15 clamping member C further makes it possible to prevent undeslred reflux of 
drug/infusion fluid into the drug bottle while this is connected to the Infusion system. 
Such clamping members are known per se. 

Advantageously, as Illustrated In Rg. 7, the drug bottle 210 is sealed by a bottle cap 
20 216 exhibiting a second coupling member 217 intended to be attached to a first 
coupling member 213 of the connecting portion 209, wherein the second coupling 
member 217 is permanently attached to the drug bottle 210 at least partly by means 
of an annular capsule member 220. Tills embodiment makes It possible t» utilise 
fairiy conventional machinery for attadting such a specially-designed bottle cap to a 
25 drug bottle or vial. 

Most preferably, as Illustrated In Rg. 7, the drug bottle 210 is sealed by a bottle cap 
216 exhibiting a male Luer-lock connector 222 intended to be attached to a female 
Luer-iock connector 221 of said connecting portion 209. Alternatively, the drug bottle 
30 is sealed by a bottle cap exhibiting a female Luer-lock connector Intended to be 
attached to a male lojer-lock connector of the connecting portion. 

In the following, a preferred embodiment and a number of alternative embodiments 
of a method for fluid transfer In an Infusion system according to the Invention will be 
35 described in greater detail with reference to the attached Rgs. 1 - 11. 
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The method Includes to use a fluid transfer device 100; 200 to inject a medical 
substance into the infusion system 104 via an injection port 103 sealed by a flexible 
barrier member 108. The fiuld transfer device includes at least a first member 105; 
205, a hollow needle 106; 206 attached to the first member, and a second member 
5 107; 207 which is telescopically displaceable in relation to the first member 105; 205. 

According to the Invention, the method Includes to provide the fluid transfer device 
100; 200 having a first end 101; 201, and a second, opposite end 102; 202 
exhibiting a flexible membrane 111; 211, to provide a drug bottle 110; 210 
10 containing a fixed dose D of the medical substance, to attach the first end 101; 201 
to the drug bottle 110; 210, and to couple the second end 101; 201 to the injection 
port 103 while pressing the fiexibie membrane 111; 211 against the flexible barrier 
member 108 with a pressure sufflclent for creating a double-membrane sealing 108, 
111; 108, 211. 

15 

Furthermore, according to the Invention, the method Includes to create a fluid 
_ passage from the first end 101; 201 to the Infusion system by means of telescopically 
displacing the first end 101; 201 In a direction towards the second end 102; 202 in 
onder to get the hollow needle 106; 206 to penetrate the flexible membrane 111; 211 
20 and the flexible barrier member 108 while being surrounded by the double- 
membrane sealing 108, 111; 108, 211, and to transfer the fixed dose D from the 
drug bottle 110; 210 Into the infusion system 104 by means of creating and 
subsequently releasing a positive pressure inside the drug bottle 110; 210. 

25 In a preferred embodiment, the method further Includes to increase the pressure 
above a yield point of a polymer material constituting the flexible membrane 111; 
211. 

Advantageously, the injection port 103 Is provided on a flexible Infusion bag 112 of 
30 the infusion system 104. Alternatively, the injection port is provided on an infusion 
fluid line of the infusion system. 

In the preferred embodiment of the method, the second end 102; 202 creates a 
double-membrane bayonet coupling with the injection port 103. 

35 

In a first embodiment according to the invention, the method further includes to 
penetrate a bottle cap 116 of the drug bottle 110 by means of a hollow piercing 
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member 115; 315 in order to extend the fluid passage Into the drug bottle, and to 
grasp a bottle neck 114 of the drug bottle 110 by means of at least one locking 
member 113 of the fluid transfer device 100 In order to create a permanent 
attachment. 

5 

In an alternative embodiment of the method according to the Invention, as illustrated 
by Figs. 5 and 7, the attachment is created by means of a Luer-lock coupling 221; 
222. 

10 ' In another embodiment of the method according to the Invention, as Illustrated in 
Fig. 7, a fluid barrier member 218 blocking a duct 219 extending through the bottle 
cap 216 is ruptured by means of an external force when extending the fluid passage 
Into the drug bottle 210. 

15 In an alternative embodiment of the method. Illustrated In Fig. 9, a clamping member 
C Is utilised for applying an external pressure on a duct 419 extending through the 
bottle cap In order to block the fluid passage Into the drug bottle. The use of such 
damping members makes It possible to connect different components of an infusion 
system to each other without any risk of hazardous leakage to the environment also 

20 in embodiments where there are no breakable fluid barrier members or the like 
sealing the fluid containers of the infusion system. 

In still another alternative embodiment, Illustrated in Fig. 11, the flexible membrane 
211 of the second end Is pressed against a flexible barrier member 208 of a spike 
25 device SP connected to the Infusion system 204 before transferring the fixed dose 
from the drug bottle 210 Into the Infusion system 204. As Illustrated In Fig. 11, a 
clamping member C advantageously is provided in order to ensure that the drug can 
be transferred from the drug bottle 210 into infusion fluid container 212 In order to 
be mixed with the Infusion fluid before initiating Infusion through the infusion line L. 

30 

In another advantageous embodiment of the method according to the invention, 
schematically Indicated In Rg. 8, the fluid transfer device includes at least one 
protective cap P which is removed before creating the fluid passage. If necessary, 
several protective caps, hoods, seals, or films can be provided on different portions of 
35 the fluid transfer device and the drug bottle according to the invention, and also on 
the injection port of the Infusion system. This embodiment ensures that those 
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surfaces of the fluid transfer system which wlil be In contact with the infusion fluid 
and the supplied drug can be l<ept in a sterile condition. 

As used herein, the expression "drug bottle ' refers to any container which is lealcage- 
5 proof and otherwise suitable for the purpose in question. Preferably, the ''drug bottle" 
utilised in the assembly according to the invention has only one opening which is 
sealed by a closure or cap, and preferably is made of a solid, rigid and Inflexible 
material, such as glass. 

10 In the foregoing description, the present invention has been described In connection 
with a few specific embodiments and with reference to the attached drawings. 
However, the present Invention Is by no means strictly confined to these 
embodiments or to what is shown In the drawings, but the scope of the Invention is 
defined in the following claims. 

15 

Accordingly, as illustrated in Figs. 2-3 and 5, the fluid transfer device according to the 
invention advantageously can be provided with a safety latch S which controls the 
telescopic action of the first 105; 205 and second 107; 207 members. 
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S Claims 

1. A fluid transfer device for use in an infusion system, 

said fluid transfer device (100; 200) exhibiting a flrst end (101; 201), a second end 
(102; 202) opposite to said first end, said second end (102; 202) being designed and 
10 arranged for coupling to an injection port (103; 203) of said infusion system (104; 

204) , said fluid transfer device (100; 200) including at least a first member (105; 

205) , a liollow needle (106; 206) attached to said first member, a second member 
(107; 207) which is telescopically displaceable in relation to said first member (105; 
205) in a way allowing said hollow needle (106; 206) to penetrate a flexible barrier 

15 member (108; 208) sealing said injection port (103; 203) In order to create a fluid 
passage from said first end (101; 201) via said Injection port (103; 203) Into said 
infusion system (104; 204), 

characterised in that the first end (101; 201) exhibits a connecting portion 
(109; 209; 309; 409) for attachment to a drug bottle (110; 210) containing a fixed 

20 dose (D) of a medical substance, and that said second end (102; 202) exhibits a 
flexible membrane (111; 211) intended to be pressed against said flexible barrier 
member (108; 208) of said injection port (103; 204) with a pressure sufficient In 
order to create a double-membrane sealing (108, 111; 108, 211; 208, 211) around 
said hollow needle (106; 206) when creating said fluid passage into said infusion 

25 system (104; 204). 

2. A fluid transfer device according to claim 1, 

characterised in that the flexible membrane (111; 211) Is made of a 
polymer material exhibiting a yield point when subjected to said pressure, and that 
30 said second end (102; 202) is designed and arranged for interacting with said 
Injection port (103) in order to Increase said pressure above said yield point, 

3. A fluid transfer device according to claim 1, 

characterised in that the second end (102; 202) Is designed and arranged 
35 for creating said double-membrane sealing (108, 111; 108, 211) when said injection 
port (103) is provided on a flexible infusion bag (112) of said infusion system (104). 
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4. A fluid transfer device according to claim 1, 

characterised in tliat the second end is designed and arranged for creating 
said double-membrane sealing (208, 211) when said injection port is provided on an 
Infusion fluid line of said infusion system or Is connected to a splice device (SP) 
5 exhibiting said flexible barrier member (208). 

5. A fluid transfer device according to claim 1, 

characterised In that the second end (102; 202) Is designed and arranged 
for creating a double-membrane bayonet coupling with said Injection port (103), 

10 

6. A fluid transfer device according to claim 1, 

characterised in that the connecting portion (109; 309) exhibits at least 
one locl<ing member (113; 313) for grasping a bottle necl< (114) of said drug bottle 
(110) in order to create a permanent attachment, and that said connecting portion 
15 (109; 309) further exhibits a hollow piercing member (115) for penetrating a bottle 
cap (116) of said drug bottle (110) in order to extend said fluid passage into said 
drug bottle. 

7. A fluid transfer device according to claim 1, 

20 characterised in that the connecting portion (109) exhibits a hollow 
piercing member (115) for penetrating a bottle cap (116) of said drug bottle (110) in 
order to extend said fluid passage into said drug bottle, and that neighbouring ends 
of said hollow piercing member (115) and said hollow needle (106) are designed and 
arranged In a way allowing fluid communication through said hollow piercing member 

25 (115) into said hollow needle (106). 

8. A fluid transfer device according to claim 1, 

characterised in that the connecting portion exhibits a hollow piercing 
member for penetrating a bottle cap of said drug bottle in order to extend said fluid 
30 passage into said drug bottle, and that said hollow piercing member Is constituted of 
a sharpened end of said hollow needle being exposed at said flrst end of said fluid 
transfer device. 

9. A fluid transfer device according to claim 1, 

35 characterised in that the connecting portion (209) exhibits a flrst coupling 
member (213) for engaging a second coupling member (217) provided on a bottle 
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cap (216) of said drug bottle (210) in order to create said attacliment by means of a 
Luer-lock coupling. 

10. A fluid transfer device according to clainn 1, 

5 characterised in that the connecting portion (209) exhibits a first coupling 
member (213) for attachment to a second coupling member (217) provided on a 
bottle cap (216) of said drug bottle (210), wherein a fluid barrier member (218) is 
provided in a duct (219) extending between an interior (D) of said drug bottle (210) 
and said second coupling member (217) and said fluid barrier member (218) can be 
10 ruptured by means of an external force In order to extend said fluid passage into said 
drug bottle (210). 

11. A fluid transfer device according to claim 1, 

characterised in that the connecting portion (209) exhibits a first coupling 
15 member (213) for attachment to a second coupling member (217) which Is 
permanently attached to said drug bottle (210) at least by means of an annular 
capsule member (220). 

12. A fluid transfer device according to claim 1, 

20 characterised in that the connecting portion exhibits a female Luer-lock 
connector (221) for attachment to a male Luer-lock connector (222) provided on said 
drug bottie (210). 

13. A fluid transfer device according to claim 1, 

25 characterised In that the connecting portion exhibits a male Luer-lock 
connector for attachment to a female Luer-lock connector provided on said drug 
bottle. 

14. A fluid transfer device according to claim 1, 

30 characterised In that the connecting portion is a separate component (109) 
which has been attached to said first member (105) before permanent attachment to 
said drug bottle (110). 

15. A fluid transfer device according to claim 1, 

35 characterised in that the connecting portion is an Integrated part (209) of 
the first member (205). 
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16. A fluid transfer device according to claim 1, 

characterised In that the connecting portion Is a separate component (309) 
which exhibits a Luer-lock connector (323) for attachment to said first member (205) 
by means of a Luer-locic coupling (221, 323), 

5 

17. A fluid transfer device according to claim 1, 

characterised in that the connecting portion is a separate component (409) 
which exhibits: 

- a Luer-lock connector (423) for attachment to said first member (205) by means of 
10 a Luer-lock coupling (221, 423); 

- at least one locking member (413) for grasping a bottle neck (114) of said drug 
bottle (110) in order to create a permanent attachment; and 

- a hollow piercing member (415) for penetrating a bottle cap (116) of said drug 
bottle (110) in order to extend said fluid passage Into said drug bottle. 

15 

18. A drug bottle for use In an Infusion system, 

characterised in that the drug bottle (110; 210) contains a fixed dose (D) 
of a medical substance, and that said drug bottle (110; 210) Is Intended for 
attachment to a fluid transfer device (100; 200) according to claim 1. 

20 

19. A drug bottle according to claim 18, 

characterised in that the drug bottle (110) exhibits a bottle neck (114) 
Intended to be grasped by at least one locking member (113) of said connecting 
portion (109) in order to create a permanent attachment. 

25 

20. A drug bottle according to claim 18, 

characterised in that the drug bottle (110) exhibits a bottle cap (116) 
intended to be pierced by a piercing member (115; 315) being part of said fluid 
transfer device (100). 

30 

21. A drug bottle according to claim 18, 

characterised In that the drug bottle (210) is sealed by a bottle cap (216) 
exhibiting a second coupling member (217) intended to be attached to a first 
coupling member (213) of said connecting portion (209). 
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22. A drug bottle according to claim 18, 

characterised In that that the drug bottle (210) Is sealed by a bottle cap 
(216) exhibiting a second coupling member (217), and that a fluid barrier member 
(218) Is provided in a duct (219) extending between an interior (D) of said drug 
5 bottle (210) and said second coupling member (214), and said fluid barrier member 

(218) can be ruptured by means of an external force in order to open said duct 

(219) . 

23. A drug bottle according to claim 18, 

10 characterised in that that the drug bottle (210) is sealed by a bottle cap 
(216) exhibiting a second coupling member (217) intended to be attached to a first 
coupling member (213) of said connecting portion (209), wherein said second 
coupling member (217) is permanently attached to said drug bottle (210) at least 
partly by means of an annular capsule member (220). 

15 

24. A drug bottle according to claim 18, 

characterised In that the drug bottle (210) Is sealed by a bottle cap (216) 
exhibiting a male Luer-lock connector (222) intended to be attached to a female 
Luer-lock connector (221) of said connecting portion (209). 

20 

25. A drug bottle according to claim 18, 

characterised in that the drug bottle Is sealed by a bottle cap exhibiting a 
female Luer-lock connector intended to be attached to a male Luer-lock connector of 
said connecting portion. 

25 

26. A method for fluid transfer in an infusion system, 

said method including to use a fluid transfer device (100; 200) to inject a medical 
substance into said infusion system (104) via an Injection port (103) sealed by a 
flexible barrier member (108), said fluid transfer device including at least a first 
30 member (105; 205), a hollow needle (106; 206) attached to said first member, and a 
second member (107; 207) which Is telescopically displaceable In relation to said first 
member (105; 205), 

characterised In that the method includes: 

- to provide said fluid transfer device (100; 200) having a first end (101; 201), and a 
35 second, opposite end (102; 202) exhibiting a flexible membrane (111; 211); 

- to provide a drug bottle (110; 210) containing a fixed dose (D) of said medical 
substance; 
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- to attach said first end (101; 201) to said drug bottle (110; 210); 

- to couple said second end (101; 201) to said Injection port (103) while pressing 
said flexible membrane (111; 211) against said flexible barrier member (108) with a 
pressure sufficient for creating a double-membrane sealing (108, 111; 108, 211); 

5 - to create a fluid passage from said first end (101; 201) to said infusion system by 
means of teiescopically displacing said first end (101; 201) in a direction towards said 
second end (102; 202) in order to get said hollow needle (106; 206) to penetrate 
said flexible membrane (111; 211) and said flexible barrier member (108) while 
being surrounded by said double-membrane sealing (108, 111; 108, 211); and 
10 - to transfer said fixed dose (D) from said drug bottle (110; 210) Into said infusion 
system (104) by means of creating and subsequently releasing a positive pressure 
Inside said drug bottle (110; 210). 

27. A method for fluid transfer according to claim 26, 

15 characterised in that the method includes to increase said pressure above 
a yield point of a polymer material constituting said flexible membrane (111; 211). 

28. A method for fluid transfer according to claim 26, 

characterised in that said injection port (103) is provided on a flexible 
20 infusion bag (112) of said infusion system (104). 

29. A method for fluid transfer according to claim 26, 

characterised in that said injection port is provided on an Infusion fluid line 
of said Infusion system. 

25 

30. A method for fluid transfer according to claim 26, 

characterised in that the second end (102; 202) creates a double- 
membrane bayonet coupling with said injection port (103). 

30 31. A method for fluid transfer according to claim 26, 

characterised in that the method further Includes: 

- to penetrate a botde cap (116) of said drug bottle (110) by means of a hollow 
piercing member (115; 315) in order to extend said fluid passage Into said drug 
bottle; and 

35 - to grasp a bottle neck (114) of said drug bottle (110) by means of at least one 
locking member (113) of, said fluid transfer, device (100) in order to create a 
permanent attachment. 
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32. A method for fluid transfer according to claim 26, 

characterised In that the attachment is created by means of a Luer-lock 
coupling (221; 222). 

5 

33. A method for fluid transfer according to claim 26, 

characterised in that a fluid barrier member (218) blocking a duct (219) 
extending through said bottle cap (216) is ruptured by means of an external force 
when extending said fluid passage into said drug bottle (210). 

10 

34. A method for fluid transfer according to claim 26, 

characterised In that a clamping member (C) is utilised for applying an 
external pressure on a duct (419) extending through said bottle cap In order to block 
said fluid passage into said drug bottle. 

15 

35. A method for fluid transfer according to dalm 26, 

characterised in that the flexible membrane (211) of said second end is 
pressed against a flexible barrier member (208) of a spike device (SP) connected to 
said infusion system (204) before transferring said fixed dose from said drug bottle 
20 (210) into said Infusion system (204). 

36. A method for fluid transfer according to claim 25, 

characterised in that the fluid transfer device includes at least one 
protective cap (P) which is removed before creating said fluid passage. 

25 
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